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Supplement Progress Report - March 15, 1966

Of the 30 isolants from the Schere Desert, six
feiled to grow. These six cultures were 294B, 294C,
206E, 2974, 297D, and 29%A. Microscopic examination
revealed brenched mycelium repres=antetive of actino-
mycetes.

Three other isolants, 2930, 298B, and 299B, sare
also members of the actinnmycetes group snd sweit
further characterization by Dr. K. C. Lu.

211 the bacterial isolents ars Gram mositive,
excluding one which is negetive 1initielly then turns
positive after gpproximately 13 to 24 hours,

Of these Gram-positive 1isolents, four cultures,
203B, 293G, 295B, and 296D, sre Micrococcus srecles.

0f the rods, eight isolants, 2938, 293F, 204F,
296A, 297B, 297C, 298A, and 298D, are Bacillus.
Tentatively, 296A is Bacillus megaterium, and the
remaining are Bzcillus subtilis veristlons.

Five isolents, numbers 293C, 293E, Z294A, 294E,
and 296B, are soil diphthzsroids typical of those
described previocusly.

The remaining four cultures are swelting further
work. Two, 293D and 294D, ere nonsgoreforming plump
rods with some diphtheroid cherescteristics. 298C is
a peritrichcusly flagellated short »lump rod--vossibly
a Brzvibacterium. Isolant 297E 1s a long thin ellip-
soidel rod. 1In young cultures 1t is Gram negative but
after 24 hours changes to lerge Gram-poslitive ellipsold-
al to coccold forms, suggesting Azotobacter cysts. The
change in Gram staining but not 1n morchology 1s
cherscteristic of Artarobacter. It cennot be essigned
to any described sneciles.

Summary tabulations ere rresented 1n Tebles I
end II attached.



TABLE 1

I. Actinomycetales

I11. Eubzctericlss

A, Cocecl
B. Rods

1. Bacillus
2. Soil diphtherolds
3. Other

30%
70%

13%
57%

o27%
17%
13%

a. 297E, Gram negative, ellipsoldsl,

to Gram positive cocenid and
ellipsoidal.

b. 293C, Gram vositive, rod, verit-
richous, vossibly Brevibzcterium.

c. 293D snd 294D, questionable whether

cacel or rods.
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TA&BLE 11

Bacillius

Micrococcus

So0il diphtheroid
Soil dizhtheroid?
Soll diphtheroid
Bacillus

Micrococous

Soll dizhtheroid
actinomycete
actinoaycete

Soil dishtnsroid®?

2eclililus

Micrococcus

Bacillus

III

S5il diphtheroid
actinomycete

Micrococcus

actinomycete
sctinomycete

Bacillus

Beclllue

actinomycete

Arthrobzcter?
Azotobzeter?

Becilluse

actinomycets

Brevibacterian?

Bacillus

actincmyceate

actincmycete




Descrintive cherts for 19 bacterial isolants from the
Sahsz ra Desert ere pressnted herewith. These chsrts sre not

qQuite complete, lacking results for size of Bacillus subtilis

spores and of tests for alkaline pH tolerznce, nitrate re-
duction, indol, and methyl red transformetion. Results are
pending clerification of enomelous reactlions; these ere not
eritical to identification of the bacterla concerned but
will be completed to fulfill the record.

The identified isclants are ss follows:

2934, 293F, 204F, 297B, 297C, 298A sre Bescillus subtilis.

Differences in color ere the main variations, 298D 1s B.
subtills ver zterrimus.

296A 1s Bacillus megaterium.

293B, 203G, 294A, 294E ere soil diphtheroids., &£11 are
in the small group and are very similar 2Xcent 2044 which 1s
longer snd hydrolyzes starch but not geletin.
298C apparently ls a Brevibecterium, but cannot be
idenitified with any described specles.

293D and 294D zre pleomorphic, eonsering generslly as
coccold rods; tyvical rods eslso sre fermed. The affinitles
&re uncertein.

Of the 30 original isolants submitted, the remaining
11 include six thet sre dezd, two #10W insd=cucte growth,

and three are Actinomvecetscles, which heve been entrusted

to Dr. XK. C. Lu for identificeation.



OREGON STATE UNIVERSITY 3

DEPARTMENT OF MICROBIOLOGY
(JPL-NASA)

Descriptive Chart

2934 ]'_f'm&ma.sg_-%%@ac Sahbara Desert
(medium

(code number) (source)

g o
Qaeiflus subtdu  28°C Or. 4.8 Bollen
name of OTganism) (temperature ) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS NIZROS:

MORPHOLOGY:

Form: r_oé, endsm,
filaments, cocci, spirals,
branching .

Size: average — 0, 6”1 ¥ 3-’5‘/

range —0.59. 0.8/ x

Irregular forms: 2.0 .3,6%,

GRAM REACTION:
18 hrs: OO‘% P“",m
24 hrs: 100 Y% Olltlvc
48 hrs: 100 %% potltlu

PASTEURIZATION SURVIVAL (85°C, 10 minutes): 0o tne nigrosin - 244
Sporangia: none, rods, spindles, ¢llipticgl, clavate, drumstick.

Endospores: swollen, pot swollen,.
Position: W terminal, subterminal.

Shape: spherical, ellipsoidal, :»."d':::a!, oval.

size: average —

range —
MOTILITY :#*age 1B hp. .
Flagella: pRF1C P/ chous

OTHER STAINS:
Acid fast:
Capsule: Gmm _ "8
Glycogen: e 4
Crystalline dextrins:
Fat globules:
Metachromatic granules:




II. CULTURAL CHARACTERISTICS

AGAR STROKE: age M MO
Amount of growth: gbund ant, moderate, scant.

Form: aborescent, beaded, effuse, fliform, rhiz-
oid, spreading. hinulaie,

Consistency: adhcrent, brittle, butyrous, membranous, moist
slimy, gpft, tough, viscid, waﬂy-_’ —

AGAR COLONIES: age 1=7 DAVS
Macroscopic
Size: _2._ mm.

Shape: filamentous, irresular, otal, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, zgugly, smooth, striated, yzjnkled.
Habit: gompact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, entire, erose, granular,
lobed, rhizoid, undutqate.

Internal structure: amorphous, dense, filamentous, Lany;
hr. (fine, gogrsg), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,
transparent. bl

Medium: blackencd, blued, browned, grayed, greened,
vellowed, yaghanged,

Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar éoo
Potato slant Dk. Srown z'{‘,
Fatagor: it .Mustard Tan ryd}

NUTRIENT BROTH: age AY HOUR
Amount of growth: abundgnt, moderate, scant.
Surface growth: none, flocculent, membranous, M ring.
Subsurface growth: none, granular, lyrbid.
Sediment: gone, co })act flaky, flocculent, granular, viscid.
fecal

Odor: resembling

GELATIN STAB: e $8Ahr -4 da

Liquefaction: none, crateriform, infyndibuliform, napiform,
Sacegte, stratiform. o m)
Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:

2934
III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: M’ anaerobic, facultative( micro-

CATALASE: Lositive, negatie.

TEMPERATURE RELATIONSHIPS: age _¥Ar
Growth at 10°C._®*_ 20°C. _¥  28°C_<= 37°_ b
s5°C. 4+ 55°C_=. ($0°C. %)

SOLE CARBON SOURCE: age
Glucose: positive, negative.

Sucrose: positive, negative.
Xylose: positive, negative.
Citrate: positive, negative.
NH," AS SOLE NITROGEN SOURCE: positice,
negative.

REDUCTIONS:
Nitrate: NO.—___, NH,'—__ gas
Methylene blue: positive, negative.
Selenite: positiye, negative. £l
Tellurite: gggiting, negative. 51:9[.‘

, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: gcid_ﬂ alkaline___, neutral, gas.

alkgling

Sucrose i ,
actose: _a_gizﬂt

alkaline__, neutral, gas.
Xyg)sii id 0.6 alkglige tral, gas. &“2,‘0, 494da.
Mann:tol: gcid @, alkaline, neutral, gas. Z'IJIL'.
HYDROLYSIS:

Gelatin: ggsitize, negative. J__d.g.
Casein: pgsitive, negative. &Aﬂ
Fat: positive, ncgative. m
Starch: gggitice, negative. a da.,
Cellulose: positive, ngggtive. 2 _moe.
Urea: positive, ngggtize. 317da.

TOLERANCES:

Salt: 2%—pesitipe. negative.
T%—uesiLive, negative.
10%;positive, uagative.

pH: acid_6.0 alkaline

LITMUS MILK REACTIONS:

P F O}

Soybean mfusnon agar “‘ Old“t amooth.qu'nnn,. Reaction: acid, alkalinei neutral. Q¢
Fat agar: abge ‘_ 7 Curd: acid, alkaline, gbsgnt, gas. S50 Aa.
G lucose-mtrate agar: M ¢ra«ée. 'ﬁh 9)‘0@1/1 Peptionization: positive, negative. Ja_da.
Reduction: positive, negative. _Q da.
G/ucose-nutrient agar -"zfo t/v baléar
thamn on nudteric OTHER REACTIONS:
/d-ﬂ‘ . me “M H.S from Memz____ positive,
¢ negative. "

Aé wrinkles,; dull) abundant.

DNfl:grnsmc re n0 p/gmcnl.
G:.C ___
G+C

— moles %

— SRR
NH.* from peptone: pgsitice, negative.
Acetylmethylcarbinol: Rositive, negative.
Indol: positive, negative.
Methyl red: positive, negative.

HEE%



OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

273 8 Mm% M
(code number) (medi (source)

Micrococcus roseus  28°C .

THAMe OF organism) (temperature ) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends.
filaments, gggcf, spirals,
branching _

Size: average — B \OP
range — 0.99 - l~’2.7.};

#rregular forms: L
Staph

GRAM REACTION:
18 hrs: /00 Yo pOSILIVE
24 hrs: /°° .é MIél(/&
15 brs: 959 'posrérve

PASTEURIZATION SURVIVAL (85°C, 10 minutes): A/@ G‘l"cv NIGROSIN .24 4
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical,=vval.
size: average —

range —

MOTILITY: = age 18 -48Hw.

Flagella: we

OTHER STAINS:

Acid fast:
Capsule: G“ m 18
Glycogen: e d

\
\
|
\
|
Crystalline dextrins: : 3
Fat globules:
\
|
|

Metachromatic granules:




II. CULTURAL CHARACTERISTICS
ACAR STROKE: age Y Ar.

Amount of growth: ebundant, moderate, scant.
L ]

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading. ey
Consistency: adherent, brittle, hyjuzoys, membranous, ggid,

slimy, seff, tough, uusctd waxy.
age _\-_'ij._

AGAR COLONIES:
Macroscopic
Size: mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, gised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, gntire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, gl%’ n-
ing, iridescent, opalescent.

Appearance by transmitted light: opagque, translucent,
transparent.

M=dium: blackened, blued, browned, grayed, greened,
yellowed, unchanged

Chromogenesis:

{medium) (color) (CHM No.)
Trypticase soy agar % Pf‘\“ 40
Potato slant

oagar: Om.nga. sla,

NUTRIENT BROTH: e _dd hr.
Amount of growth: abundant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling _&L____
GELATIN STAB: age 28da,

Liquefaction: none, crateriform, intundibulitorm, napiform,
saccate, stratiform.

Rate: fast, moderate, glow,

OTHER GROWTH CHARACTERISTICS
Soybean infusion agar: VO.H

2938

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: gerobic, anaerobic, facultative, micro-

aerophilic.
CATALASE: positive, negative. Séfongly
TEMPERATURE RELATIONSHIPS:

age .ﬂh..__

Growth at 10°C._ 48, 20°C. 1, 28°C_&# 37°_4o8%

45°C.= , 55°C.==_.

SOLE CARBON SOURCE: age
Glucose: positive, negative.
Sucrose: positive, negative.
Xylose: itive, negative.
Citrate: positige, negative.

NH.* AS SOLE NITROGEN SOURCE: positive,

nggative.
REDUCTIONS:
Nitrate: NO.~ , NH¢* , gas
Methylene. blue: positive, negative.
Selenite: positivg, negative.
Tellurite: positice, tegative.

OXIDATIVE-FERMENTATIVE REACTIONS

» ggulzg!, gos.

Sucrose) acid__, alkaline Q, neutral, gos.
actose: acid___, alkaline

Glucose: acid___,

, neutral, gas.

, neutral, gas.
Mannitol: acid @, alkaline, neutral, gas. 8.
——

HYDROLYSIS:
Gelatin: ggsiticg, negative. §fiaki
Case’~- =~ "' sogglipe.

Fat: positive, gegative.
Starch: positive, geggtive.
Cellulose: positive, gegatie.

Urea: positive, negative.

TOLERANCES:
Salt: 2%—positjpe, negative.
T—ugsiliye, negative.

10%—positive, pgagtive.
pH: acid alkaline.

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, pgytzgl.

Fat agar: @y :com ‘Sla Curd: acid, alkaline, ghbsent, gas.
Glucose-nitrate agar: POM y 1~ ht F‘d" Iy ‘d’lb Peptionization: positive, gegglice-

Glucase-nulriant o "GP batier Srowtk.

“han sn nutvia

¢ agar,

G+C _ . _moles%

Reduction: positive, geggtive.

OTHER REACTIONS:
H.S from _
NH:* from peptone: positive, neggtive.
Acetylmethylcarbinol: positive, negative.
Indol: positive, negative.

Methyl red: positice, negatice.

» negativg.

Mfafdé&_;_: positive,

3
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293¢

OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—-NASA)

Descriptive Chart

JﬂLﬁpﬁé&&r_’amf
)

(name of organism (temperature )

Trypticasa é# ,@u: Shhora Dasert
(code number) (medi (source)
28°C. Dr. L. B. Bollan

(studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: 7gds, endsﬁﬂlfﬂ_‘MJ
filameins, cocci, spirals,
branching _

Size: average — 0.50 x .|-2.l Y
range — 0,40 = 0.69 x 0.49 -2 SD,U

Iw: forms:

,€0CC0s -elu
(an e/ o elubs
GRAM REACTION:

18 hrs: §O 76 positive
24 hrs: &0 ./a pot,tun

48 hrs: O % ﬁ"l‘lﬂl

PASTEURIZATION SURVIVAL (85°C, 10 minutes) A/ {IU‘
Sporangia: none, rods, spindles, elliptical, clavate, drunf8tick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal. L%
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —

range —

MOTILITY:= age |8 -$¥Bhr

Flagella: =

OTHER STAINS:
Acid fast:
Capsule: Gum
Glycogen:
Crystalline dextrins: ‘8
Fat globules:
Metachromatic granules:




II. CULTURAL CHARACTERISTICS

AGAR STROKE: age _ ¥ An

Amount of growth: abundant, godergte, scant.

Form: aborescent, beaded, echinulate, effuse, fliform, rhiz-
oid, spreading.

Consistency: adhcrent, brittle, huturous, membranous, Lgist,

slimy, saff, tough, msctd waxy.
AGAR COLONIES: age I=1da,

Macroscopic
Size: mm,
Shape: filamentous, irregular, ocval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, M—
@g, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compget, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: W dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glistcy-
ing, iridescent, opalescent.

Appearance by transmitted light: guggug, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greencd,
yellowed, unchanged.

Chromogenesis:
(medium ) (color) (CHM No.)
Trypticase soy agar  &&. Wmat 2

E:iubt;]:ﬁ Maize 2hb

NUTRIENT BROTH: age Y AP _
Amount of growth: abundant, gigdergle, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, tyrhid. 5[

Sediment: none, compact, flaky, flocculent, granular, giscid.
Odor: resembling 10
GELATIN STAB: age (9da .

Liquefaction: none, grateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, m

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agars

Mpﬂﬁm{ z’ /s&w

Fat agar:abundant : com
Glucose-nitrate agar: )@ 7P9Nth

@/ucose -nuirent growth com-
pared i llll‘ agar
DNA
GCc.__ .
G+C . . __ _ . . _moles%

293¢

IIT. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: ggrobic, anaerobic, facultative{micro-
aerophilic.
CATALASE: Bgsitige, negative. -‘t ron 9/7

TEMPERATURE RLLATIONSHIPS age L4k, .

Growth at 10°C._*=®_ 20°C. , 28°C._ Y% 37°_ 2
45°C.™_, 55°C.—™

SOLE CARBON SOURCE: age
Glucose: Eositive, negative.
Sucrose: positive, negative.
Xylose: positive, negative.
Citrate: pggjtize, negative.
NH:" AS SOLE NITROGEN SOURCE: positive
negative. ;hgm-‘

BEE R

REDUCTIONS:
Nitrate: NO;~ , NH,* , gas.
Methylene blue: positipe, negative.
Selenite: pgsitivg, negative.
Tellurite: gsitite, negative.

negative.

:

OXIDATIVE-FERMENTATIVE REACTIONS

Glucose: acid__, alkaline___, neutral, gas.
L J

Sucros

L e——
Lactose: acid__, glkgline @ , neutral, gas.

Xylose: acid___, alkaline__, neutrg), gas. L'
alkalineSheutral, gas. ') A
HYDROLYSIS:
Gelatin: noaifiee, negative. J‘a m

Casein: positice, negatite. s//gbt
Fat: positive, nggelive.

Starch: positive, yggative

Cellulose: positive, gegglive.

Urea: positive, nggative.

TOLERANCES:
Salt: 2%—positive, negative.
F—uasitize, negative.
10%—pgsitive, negative.

pH: acid_hzs_h, alkaline_______ __.

LITMUS MILK REACTIONS:
Reaction: acid, glkgline, neutral. var d]#

Curd: acid, alkaline, absent gas.

Peptionization: posmte, ngggtive.
Reduction: positive, negative.

OTHER REACTIONS:
H.S from L“¢_a‘m‘¢ ____: positive,
pegative.
NH," from peptone: pgsitice, negative. 8,
Acetvlmethylcarbinol: positive, negative.
Indol: positive, negative. -

Methyl red: positive, negatice. o



OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

2270

(code number)

(name of organism)

(temperature )

ﬁyﬂtlin‘(ﬁe‘d{;x__%&lt__ &AnLa_‘Zzﬂ[j_ L

_ 28°C.

(source)

 Dn .

(studied by)

I. STAINING &> MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: ggds, ends ,

filaments, cocci, spirals,

branching ..
Size: average —
range —
Irregular forms: GOGLL

GRAM REACTION:
18 hrs: /0@ % Poll{lUi
24 hrs: /00 Y% pog,tive
48 hrs: 400 9 positive

l?ddoa

PASTEURIZATION SURVIVA 85°C, 10 minu
Sporangia: none, rods, spindles, elliptical, clavat
Endospores: swollen, not swollen,.

Pusition: central to excentric, terminal, subterminal.

Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —
range —

MOTILITY: =age 8- 48 he,

Flagella: e

OTHER STAINS:
Acid fast:
Capsule:
Glycogen:
Crystalline dextrins:
Fat globules:
Metachromatic granules:

Seam

LR

NIGrOSIN - 24 ?




l0

II. CULTURAL CHARACTERISTICS

ACGAR STROKE: age odYAP. .
Amount of growth: abundant, giodergte, scant.
Form: aborescent, beaded, gghinulate, effuse, filiform, rhiz-

oid, spreading.

Consistency: adherent, brittle, butyroys, membranous, wgig,

slimy, soft, tough, v:scnd waxy.
age m_.

AGAR COLONIES:
Macroscopic
Size: _z__ mm.
Shape: filamentous, irregular, oval, puntiform, wuad-

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose,

Topography: contoyred, rough, smooth, striated, wrinkled.
Habit: eQmuact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, gntire, erose, granular,
lobed, rhizoid, undulate.

Intemal structure: amorphous, dense, filamentous, Slgny-
lar (fing, coarse), interlaced, striated.

Optical properties
Appearance by reflected light: dull, fluorescent, glisten-

g, iridescent, opalescent.
Appearance by transmitted light: guggyg, translucent,
transparent.
Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged
Chromogenesis:
(medium ) (color) (CHM No.)
Trypticase soy agar melon 93//0“’ .394

Potato slant

at Rqar Butlerscotch 3l

NUTRIENT BROTH: age Y An.
Amount of growth: abundant, gadergle, scant.
Surface growth: , flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, {yzhid. 3’,
Sediment: none, compgct, flaky, flocculent, granular, viscigd.
Odor: resembling _/&L__

GELATIN STAB: e A8da.
Liquefaction: none, crateriform, infundibuliform, napiform,

saccate, stra?ﬁrm.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: /0 Oﬂ‘bh

Fat agar: .abundant. : p J YII“‘I"',
h.

Glucose-nitrate agar: /8 9"0

Glucose nutrient growth com-
pared te nutnmta.’ar

DNA
G:.C __
G+C _

moles %

2930

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: aerobzc anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

age J_QAL__

TEMPERATURE RELATIONSHIPS:

Growth at 10°C.*_, 20°C. = 28°C#% 37¥%#
450(~ - ssoc -—
SOLE CARBON SOURCE: age

g!

Glucose: positive, gegative,

Sucrose: positive, negative.

Xylose: positive, gegative,

Citrate: positice, nggatice.

NH,* AS SOLE NITROGEN SOURCE: positive,
ackalivg

REDUCTIONS:
Nitrate: NO," , NH | gas_____, negative.
Methylene blue: positive, ygggtive.
Selenite: Eositit:e‘ negative.

R EE’E&'

Tellurite: positice, negative.
. _J

OXIDATIVE-FERMENTATIVE REACTIONS

5 neutrd, gas.
Sucros , glkaling @, neutral, gas.

actose: acid___, M_a_, neutral, gas.

Glucose: acid.

.

Hh

Xylose: acid___, alkaline___, neutral, gas. .
, alkaligsPheutral, gas. 49 da.

TYDROIL.YSIS:

Gelatin: gggitice, negative.

Casein: positice, negative.

Fat: positive, geggtive-

Starch: positive, ggggtive.

Cellulose: positive, geggtive.

Urea: positive, yggakive
TOLERANCES:

Salt: 2%—Eositive, negative.

T%—pgsijtive, negative.
10%—positive, ggggtice.

pH: acid__ , alkaline_ |
LITMUS MILK REACTICNS:

Reaction: acid, alkaline, neutral.

————

Curd: acid, alkaline, absent, gas.

Peptionization: positive, gegative.

Reduction: positive, pegatie.
OTHER REACTIONS:
‘,MMLAM: positive,

R e

H

H.S from
NH,* from peptone: positive, negative. Sl .

Acetylmethylearbinol: positive, negatie.
Indol: positive, negative.
Methyl red: positite, negative.

1%
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OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY

(JPL—NASA)

Descriptive Chart

173 & TL’PLM_L%#_%L
(code number) (medi
d‘_alf__déaétézm&{____ 28°C.
(name of organism) (temperature )

Jabora Deserd

(source)

(studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, endsﬂi‘ti__,
filaments, cocci, spirals,
branching . .
Size: average — O.D8 x .4
range —©,47-0.66 x 101 -2-2‘1/
Irregular forms: COCCOIi: wad.ge

GRAM REACTION:
18 hrs: /00% - POsiCive
24 hrs: /oa‘/‘ - pOﬂth
48 hrs: ;00 @), - pos/tive

PASTEURIZATION SURVIVAL (85°C, 10 minutes):?rga£,“
Sporangia: none, rods, spindles, elliptical, clavate, drumfick
Endospores: swollen, not swollen,.

Position: central to exceniric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —

range —
MOTILITY: mage I8 ~48hr.
Flagella: e»

OTHER STAINS:
Acid fast:
Capsule: Gu m
Glycogen:
Crystalline dextrins:
Fat globules:
Metachromatic granules:

"

't



II. CULTURAL CHARACTERISTICS

AGAR STROKE: age ¥
Amount of growth: abundant, giodergle, scant.

Form: aborescent, beaded, cchinulate, cffuse, flifoy, rhiz-
oid, spreading.

Consistency: adhcrent, brittle, puturous, membranous, wgist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES:
Macroscopic
Size: _L mm.
Shape: filamentous, irregular, oval, puntiform, rguud.

Elevation: bevcled, contex, eﬁuse, flat, papillate, pulcin-
ate, raised, rugosc,

Topography: coptoured. rough, smooth strigted, wrinkled.
Habit: compect, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, ¢glirg, crose, granular,
lobed, rhizoid, undulate.

age _/ '7“

Internal structure: amorphous, dense, filamentous, Slgny-

Igr (fne, coarse), interlaced, striated.
Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
iog fridescent, opalescent.

Appearance by transmitted light: guggue, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed,

Chromogenesis:
{ color) (CHM No.)
boo aFb

Maney Gold €

(medium )
Trypticase soy agar
Potato slant

3’5"

NUTRIENT BROTH: age 2YAR
Amount of growth: gbyndgns, moderat~ scant.
Surface growth: none, flocculent, membranous, pellicle, ging.
Subsurface growth: none, granular, M ﬂ.

Sediment: none, compact, flaky, flocculent, granular, usczd.
Odor: resembling _[

GELATIN STAB: age /'

Liquefaction: none, crateriform, infundibuliform, napiform,

saccate, stratitorm.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:

Soybean infusion agar#w .S’ﬁdh 9’“:}5

Fat agar

ﬂf( 9/:3\‘.3:7”9
Glucose-nitrate agar: /30 9[‘0

growth bet ter
Tagar.

Glucosa - nutrnntmr
than on nutrient

DNA
G:C___ . _. .. . - _

G+C_._ ____ —— . moles %

2936

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: acrob ic, anaerobic, facultative, micro-
acrophilic.

CATALASE: positice, negative.

ageiﬁ&_
, 28°C. ¢, 37° _tf

TENPERATURE RELATIONSHIPS:
Crowth at 10°C.4%. 20°C. Y=
45°C._%_ , 55°C.o=

SOLE CARBGN SOURCE:
Clucose: positice, negative.

"“m

Sucrose: positive, negatice.
Xylose: positize, negative.

Citrate: positive, negative.

NH/" AS 'SOLE NITROGEN SOURCE: positive,
REDUCTIONS:

Nitrate: NO." , NH.* , gas

Methylene blue: positive, negative.

Selenite: positive, negative.

Tellurite:

, negative.

positive, negative.
R 4

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid_, alkaline___, neutrgl, gas.

Sucrose.’ acid__, alkaline_@, neutral, gas.
L]

Xylose: acid__, alkaline Q, neutral, gas.
Mannitol: g¢id @ , dlkaline, neutral, gas. 5/.

S
&8

E )Y
e
3

3
B

HYDROLYSIS:
Gelatin: pggitig, negative.
Casein: ggsitipe, ncgatice. .‘//ﬂt
Fat: positive, ncsatigg.
Starch: positive, negative.
Cellulose: positive, ncgative.
Urea: positive, neggtize.

Eh
X
¥

S

TOLERANCES:
Salt: 2%—positivg, negative.
TE—ygsitive, uGRabiLe.

10%—— ositive. ﬂe"(ltlLC
pH: acid__ @8, alkalzne_-_._____.

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutrgl.

RE R

.

Curd: acid, alkaline, absent, gas.
Peptionization: positive, geggtive.
Reduction: positive, ngggtive.

OTHER REACTIONS:
H.S from _LM,,“Q_(_&‘L,@: positive,
negative.
NH.* from peptone: positive, negative. 51,
Acetylmethylcarbinol: positive, gegatice.
Indol: positive, negative. o
Methyl red:

Fie

3

=

positive. negative.



OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY 3
(JPL—NASA)

Descriptive Chart

297 > szntmm_%L M
o (code number) (medium (source)

Bagillus subtdis  28°C.

(name of organism) (temperature ) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:

Form: endsm
ﬁlaments cocci, spirals,
branching

Size: average Q0T x 3. %

b x

range —0. 56~ 01
Irregular forms: anNz- 5‘41,]

GRAM REACTION:
18 bs: 95 % posibive
24 bis: $0 % positive
48 hrs: 0 % Po“élyc

PASTEURIZATION SURVIVAL (85°C, 10 minutes): a0 $/&/0& NiGRosIN -2yt
Sporangia: n- - rods, spindles, elliptical, clavate, drumstick.

Endospores: swollen, pgt swolley.-
Position: central to excentric. terminal, subterminal. ,’meg 2
PRERRBSNERES. et s s

Shape: spherical, ellipsoidal, gulindzical, audl.

size: average —

range —

MOTILITY: spage (AP, .

Flagella: pem trichous

OTHER STAINS:
Acid fast:
Capsule:
Glycogen:
Crystalline dextrins:
Fat g]obules:ﬂﬂ#‘d@.
Metachrematic granules:




II. CULTURAL CHARACTERISTICS
AGAR STROKE: age 2¥4AR.

Amount of growth: ghundant, moderate, scant.

Form:_ aborescent, beaded, gghipulgte, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, putyrous, membranous, Joist,

slimy, sqft, tough, vzsctd waxy.
AGAR COLONIES: age L°Jda. .

Macroscopic
Size: ___z_ mm.
Shape: filamentous, ifregulgr, oval, puntiform, round.
Elevation: W, convex, effuse, flat, papillate, pulvin-
se

ate, raised, rugose, umbonate.
Topography: contoured, rgugh, smooth, striated, gzipkled-
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, grose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, grgny-
lag (figg, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: gpague; translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, tmcha%ed.

Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar Aé. Zvor 9 aca
Potato slant (-3 3ia
Yat agar Lt.M Tan 2¢¢

NUTRIENT BROTH: age 24hr,_
Amount of growth: gbundant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, Lu;_bz- Sl
Sediment: none, compact, flaky, flocculent, granular, viscid.

Odor: resembling &d/

GELATIN STAB: HB_L‘/M.
Liquefaction: none, crateriform, i napiform,
sacegle, stratiform.
Rate: fgst, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar “d I‘Olﬂth dull ‘0“;/1
Fat agar:abundant ; .spf' :7 /'.sttnuzz'
”"n”n.

Glucose-nitrate agar: 9"”
(Slucase - nutrant agar : 7tawin betéer than
? an nutriant agar.

otatle Slants pot
nzh(. wrinkias dall abundant.

pNAJros "’" no ,o/yrmnt
G:C_ ___. _ B
G+C_ . .._. _ ... _moles%®

o (t. brownad: groukh

293F

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: ggrobic, anaerobic, facultative(micro—
aerophilic.

CATALASE: positive, negative. ()@ ek {5

TEMPERATURE RELATIONSHIPS: age 2/ A2
Growth at 10°C.*™ _, 20°C. ¥*, 28°C.e @ 37°%h s
45°C %, 55°C.—=.. ( 50°C _;t)

SOLE CARBON SOURCE: age
Glucose: gositige, negative.
Sucrose: positive, negative.
Xylose: pasitive, negative.
Citrate: positive, negative.
NH.* AS SOLE NITROGEN SOURCE: pgsitive,
negative.

2 da
2da
dda
2da
REDUCTIONS:
Nitrate: NO. -, NH__, gas__, negative, ‘ﬂda,
Methylene blue: pgsitice, negative. "
Selenite: positige, negative. 8/1okt
Tellurite: pggitice, ncgative. g 9”

35

OXIDATIVE-F EW;\TIVE REACTIONS

Glucose: acid lkali
Sucrose) acid___, alkaline &, neutral, gas.
ctose: acid!LG alkaline

Xylose: acid O, alkaline__, neutral, gas.
Mannitol: Mﬂ, alkaline, neutral, gas.

i

, neutral, gas.

;

§

HYDROLYSIS:
Gelatin: pggitize, negative. _!."L/a
Casein: gggitieg, ncaatice. 4 m

Fat: positive, ncgative.
Starch: positive, negative.

Cellulose: positive, gegatize.

Urca: positive, negative.

1

TOLERANCES:
Salt: 2%—positive, negatite.
“—yosit.re, negative.
10%—pgsitice, neé’atiuc.
pH: aCI’d,__bLQ,_?, alkaline__________.
LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.
L]

B ¥ b

.

8
B

Curd; acid, alkaline, gb§ent, gas.

Residice, negative.
Reduction: positive, negative.

:

Peptionizatfon:

:

OTHER REACTIONS:

H.S from _
ncs"ati ve.

____: positive,

NH.* from peptone: pgsitice, negative.

Acetyhmethylearbinol: positive, negative.
Indol:
Methyl red: positive, negatice. —

R

positice, ncgative.



OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

s

Descriptive Chart

Val
293 6 &ﬁpﬁ;mnéf_%a:- _g_gﬁa.ca_ﬂe.tzcﬁ
L p . S
(code number) (mediur (source)

Micrococcus roseus 28 °C. A
e name of BrZantm) (temperature ) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends s
filaments, ggggj, spirals,
branching .
Size: average — 0. 87
range — O-@dl' "‘1’.}

Irregular forms:

GRAM REACTION:
18 hrs: 100 % Pos’ é’ue
24 hrs: /00 Yo positive

48 hrs: 100 D/a pOJ/é’UG

NGROSIN- 24 P
PASTEURIZATION SURVIVAL (85°C, 10 minutes): G‘IU‘
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.
Position: central o excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —

range —

MOTILITY: = age 18 = 48hr.

Flagella: e

A\

OTHER STAINS: \X\w\\\\ .
Acid fast: .

Capsule: Gum . ‘8
—

Glycogen:

Crystalline dextrins:
Fat globules:
Metachromatic granules:




e

TTT pm—

~ar

II. CULTURAL CHARACTERISTICS
AGAR STROKE: age AR, .

Amount of growth: ghundggt, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, fliforp, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyroys, membranous, waish

slimy, soft, tough, vzsc:d waxy.
AGAR COLONIES: e _/«Tala .

Macroscopic
Size: _ e mm.
Shape: filamentous, irregular, oval, puntiform, ound.

Elevation: beveled, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, ggigath, striated, wrinkled.
Habit: guupggt, spreading.
Microscopic ( 100x)

Margin: Ciliate, cleft, crenate, gntire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: gmorph dense, filamentous, granu-
lar (fine, coarse?, m!erﬁced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisiun-
ing, iridescent, opalescent.

Appearance by transmitted light: gpague, translucent,
transparent.

Medium: blackened, blued browned, grayed, greened,
yellowed,

Chromogenesis:
(medium) (color (CHM No.)
Trynticase soy agar f'l“ &PHJ i 258 6 La

Potato slant Ch' nm a? .: g:

Eat agar
NUTRIENT BROTH: age XY hr

Amount of growth: gbundant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.

Subsurface growth: none, granular, turbid.
Sediment: none, gompact. flaky, flocculent, granular, viscid.
Odor: resembling = .

GELATIN STAB: age 28da.
Ligue‘action: none, crateriform, infundibuliform, napiform,

saccate, stratitorm.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: abUM”‘, .’ﬂ’dh
Fat agar: abundant ; compact ; 9Iu£cmng
Glucose-nitrate agar: 10 9Powt

& luco.n-nuérmvé r- grauth better

than on adtrient agar
Botato slant : grouth Smooth ; 7/:3&»/}7 ;
moderate.
DNA
G:C _
G+C_ ____ _moles %

7//5&1)//17 .

III. PHYSIOLOGICAL CHARACTERISTICS
RELATIONSHIP TO O:: acrobig, anaerobic, facultative{micro-
aerophilic.y 4 “wrde m,‘m‘ppﬁh‘h‘ ring.
CATALASE: positive, negative. .d.mmy /:,
TEMPERATURE RELATIONSHIPS: age 242

Growth at 10°C.=__ 20°C. M=, 28°C.%=% 37°# %,
45°C 55°C._==
SOLE CARBON SOURCE: age

Clucose: positive, negative.

Sucrose: positive, negative.

Xylose: pesiting, negative.

Citrate: ygsiticg, negatice.

NH." AS SOLE NITROGEN SOURCE: positive,
negative.

REDUCTIONS:
Nitrate: NO." , NH_, gas, neggtive.
Methylene blue: positive, nggative.
Selenite: posjtive, negative.
Tellurite: positite, negatice. \/pry 5/9},{

OXIDATIVE-FERMENTATIVE REACTIONS

> nguleg), gas.

Sucros@ acid__, aIkaling_Q, neutral, gas.
actose: _ac_if.lﬂ., alkaline__, neutrdl, gas. g/,

Xylose: Lcﬁ_c, alkaline___, neutral, gas. SV, Ma

Mannitol: chd_.Q, alkaline, neutral, gas.

Glucose: acid

HYDROLYSIS:
7 4
Gelatin: positice, negative. 44 Q.
Casein: pogitice, negative. Zm.

Fat: positive, negative.
Starch: yugsilie, negative.
Cellulose: positive, negative.
Urea: positive, qgggline.

TOLERANCES:
Salt: 2%—positive, negative.
T%—pasitive, negative.
10%—positie, negative.

pH: acid»___é.s.., alkaline_

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.
Curd: acid, alkaline, absent, gas.

. 4
Peptionization: positive, negative.
Reduction: positive, negative.
R

OTHER REACTIONS:

H.S from M m_: positive,

negative.
NH.* from peptone: positice, negative. s‘

Acetylmethylcarbinol: positive, gogativg,
Indol: positive, negative.
Methyl red: positive, negative.



OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

294 4 _f.i;zia.,m_ﬂe:_L
(code number) (medium ( source)
@
ja_/Z_Mﬁzro/d 28°C. DOr &/ 8. Ballen
(name of organism) (temperature ) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends}ﬂ&L,
filaments, cocci, spirals,
branching

Size: average — O So 4 1 ‘7}/
range—ouo 0.6 x 1.08- 2.58y
Irregular forms: w/ Ju.
bs. cocco
GRAM REACTION:

18 hrs: 100 %o P""é‘“

24 hrs: 100 Y% positwe

48 brs: 100 9fp positive

PASTEURIZATION SURVIVAL (85°C, 10 minutes): /) ailue
Sporangia: none, rods, spindles, elliptical, clavate, dru
Endospores: swollen, not swollen,.
Position: central to excentric, terminai, subiermingl.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —
range —

MOTILITY = age |8 - 48 hP.

Flagella:w

OTHER STAINS:
Acid fast:
Capsule: Gnam |8
Glycogen: -
Crystalline dextrins:
Fat globules:
Metachromatic granules:




II. CULTURAL CHARACTERISTICS

AGAR STROKE: age YA
Amount of growth: abundunt, godergte, scant.

Form: aborescent, beaded, echinulate, effuse, ﬂitorm, rhiz-
oid, spreading.

Consistency: adherent, brittle, hutyrous, membranous, wois,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES: age /J=7da .

Macroscopic
Size: mm.
Shape: filamentous, irregular, oval, puntiform, rgynd.

Elevation: beveled, m effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, ggiggth, striated, wrinkled.
Habit: ¢gmpggt, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, crose, granular,
d, rhizoid, undulate. —

Internal structure: gmorph dense, filamentous, granu-
lar (fine, coarse i, m!erlagged, striated.

Optical properties
Appearance by reflected light: dull, fluorescent, glisten-
0§, iridescent, opalescent. i
Appearance by transmitted light: guggue, translucent,
transparent.
Medium: blackened, blued, browned, grayed, greened,
yellowed, tmchagged.

Chromogenesis:
(medium) { color) (CHM No.)
Trypticase soy agar BMAOD 2fF b

Blagir  MustandGold  2po

NUTRIENT BROTH: age SRR
Amount of growth: ghyndant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, tigg.
Subsurface growth: none, granular, turbid.
Sediment: none, c%act, flaky, flocculent, granular, giseid.

Odor: resembling

GELATIN STAB: age _28da.

Liquefaction: crateriform, infundibuliform, napiform,
saccate, strat:’orm.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:

Soybean infusion agar:Mﬂfﬂ“, Mh, 9/!‘.0[}/@. Reaction: acid, glkaline, neutral.

Fat agar: @ bundant : aompact ; glistening.

Clucose-nitrate agar: /49 ’rowth '

Glucose nudrient agar- qrowth betker

than on nutrient agar.

DNA
G¢Cc_ . _
G+C___ . moles%®

ITI. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: gerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: pgsitivg, negative. S£ o ng /LJ

TEMPERATURE RELATIONSHIPS: age 2¥Ap
Growth at 10°C._*$, 20°C. _$=_ 28°C. ¢, 37° ¢
45°C._==  55°C._~=~_.

SOLE CARBON SOURCE: age
Glucose: positive, negative. 2da.
Sucrose: positive, negative. —
Xylose: positive, negative. ?.da
Citrate: positite, negative. - _da
\H;ze(:ust iigLE NITROGEN SOURCE: 28 , S
REDUCTIONS:
Nitrate: NO,____, NH____, gas____, negative. _______
Methylene blue: positive, negative. ﬂa_hl'c
Selenite: gositice, negative. _m
Tellurite: positice, negativg, _l_l.da .

OXIDATIVE-FERMENTATIVE REACTIONS

Glucose: acid__, glkaline @ , neutral, gas.
Sucrose) acid__, W, neutral, gas.
actose: acid__, alkaline_Q, neutral, gas. A
48

Xylose: acid__, alkaline @, neutral, gas. ‘ ![[I'.
Mannitol: acid___, alkaline,Qzeutral, gas. A

HYDROLYSIS:
&~ 4

Gelatin: positizg. negative. 2 AKX
Casein: positice, negative. M
Fat: positive, neﬁative. M
Starch: psifive, negative. M
Cellulose: positive, negative. 2 mo
Urea: positive, gggatice. M
TOLERANCES:
Salt: 2% positipe, negative. 24 her.
T%—pgsitipe, negative.
10%—pgsiLipe, negative.
20da
Soda

pH: acid__§.& ., alkaline________.

LITMUS MILK REACTIONS:

Curd: acid, alkaline, absent, gas.
e
Peptionization: positive, negative.

S0 da
Reduction: positive, negative. Jo da.
_Jda

OTHER REACTIONS:

H:S from M__am___: positive,
uegakive.

NH.* from peptone: posjtive, negative. SI,

Acetylmethylcarbinol: positive, gggatine. M'
Indol: positive, negative. —
Methyl red: positive, negative. -

s\



OREGON STATE UNIVERSITY 9

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

94 D /r

ert

(code number) (medium) (source)
C. 7. o//é
(name of organism ) (temperature ) (studxed by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends
filaments, cocci, spirals,

branching
Size: average —
range —

Irregular forms:

GRAM REACTIO\ 4
18 hrs: 100 Yo pOSIVE
24 hrs: /100 o/b PO’I‘/"@

48 hrs: JpQ o/o PD‘I‘IUC

n%b“@.

PASTEURIZATION SURVIVAL?( 857C, 10 minj
Sporangia: none, rods, spindles, elliptical, clava
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.

Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —
range —

MOTILITY: =age 18 - 48l

Flagella: =

OTHER STAINS:
Acid fast:
Capsule:
Glycogen:
Crystalline dextrins:
Fat globules:
Metachromatic granules:

NIGROSIN <24




II. CULTURAL CHARACTERISTICS
AGAR STROKE: age BYAL

Amount of growth: abundant, moéga , scant.

Form: aborescent, beaded, gghinulgte, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, bumrous, membranous, moist,

slimy, soft, tough, viscid, waxy.
ACAR COLONIES: age 1~ 174da.

Macroscopic
Size: _._43_ mm.
Shape: filamentous, jrregylgr, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, 1aised, rugose, umbonate.

Topography: genteuted. rough, smooth, strigted, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, gntirg, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, grguy-
lgr (figg, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisteg-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, upchanged-

Chromogenesis:
( medium ) (color) (CHM No.)
Trypticase soy agar t.Amber 3

Potato slant « ﬂo%m'j‘ [M 4#

7 :
__ugnr [

NUTRIENT BROTH: age AY AR
Amount of growth: abundant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid. §/,
Sediment: none, gompget, flaky, flocculent, granular, M
Odor: resembling ___ M—.

GELATIN STAB: e A8 da.
Liquefaction: crateriform, infundibuliform, napiform,

saccate, stn%rm.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: /@ N“I‘v/l .
Fat agar:ab“nm‘ : Jmpa.d’.
Glucose-nitrate agar: /% yl'ﬂulﬁh .

Gluco:g. m{rm:; :r-
on nuirdn “:a:m

ats siant: no gro

: 7/ léféﬁlh?.

DNA
GC__ . _. .
G+C . .

i __moles %

growth ndt as 9.nJ

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: ggrohig, anaerobic, facultative, micro-
aerophilic.

CATALASE: pggitige, negative.

TEMPERATURE RELATIONSHIPS: age Q¥ARF
Growth at 10°C. 7%, 20°C. ¥ _, 28°C.¥+ 2 37°4$,
45°C._%_, 55°C.—

SOLE CARBON SOURCE: age

Glucose: positivg, negative.

Sucrose: positive, negative.

Xylose: positive, yggalive.

Citrate: positice, negative.

L ]
NH,' AS SOLE NITROGEN SOURCE: positive,
Regagig

REDUCTIONS:
Nitrate: NO,—___, NH,'____, gas____, negative.
Methylene blue: positive, negative.
Selenite: positive, negative.
Tellurite: pgsitive, negative. veory ‘[,9/'{

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid__, alkaline__, neutrgl, gas.
ucrose) acid_.__, alkaline_Q, neutral, gas.
zactose: acid___, alkaline @, neutral, gas.
Xylose: acid__, alkaline___, ml, gas.

Mannitol: acid__, alkaline, geutzgl, gas.

S N

S

HYDROLYSIS:
Gelatin: ggsitive, negative.
Casein: positive, negative.
Fat: positive, nceative.
Starch: positive, negative.
Cellulose: positive, ngggtive.
Urea: positive, gggatice

TOLERANCES:
Salt: 2%—positive, negative.
%—gesitixe, negative.
10%—psitivg. Lczalive-
pH: acidM~, alkaline_ . .
LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.

heb b

:

R F K

Curd: acid, alkaline, absent, gas.
L ]

Peptionization: positive, negative.

Reduction: positive, negative.

OTHER REACTIONS:
H.S from
negatite.
NH,* from peptone: positige, negative. ﬂ‘
Acetylmethylearbinol: positive, geggtipe.
Indol: positive, negative.

—____: positive,

B R

Methvl red: positive, negative.
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(code number) (medi (source)
28°C. Dr UL B Bollen
(name of organism) (temperature ) (studied by)
I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends_'mldﬂd__,
filaments, cocci, spirals,
branching |
Size: average — O. 5@ X /~23/U
range — 0. 40- 0.79 « 0D.75 - /'53}0
Irregular forms: mald .

GRAM REACTION:
18 hrs: 100 % positive
24 hrs: 100 Y% positwe
48 hrs: 9§ % positive

NIQIOSIN =24
PASTEURIZATION SURVIVAL (85°C, 10 minutes): we

Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: ceniral io excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —

range —
MOTILITY: = age 18 48 hr
Flagella: =

OTHER STAINS:

Acid fast:
Capsule:

RAM - |
Glycogen: Gl m -§+

Crystalline dextrins:
Fat globules:
Metachromatic granules:

244 8

oF




II. CULTURAL CHARACTERISTICS
AGAR STROKE: . 29 Ar,

Amount of growth: abundant, moderate, scant.

Form: aborescent, beaded, echinulate, eﬁ e, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butgraus, membranous, mgist,

slimy, saff, tough, viscid, waxy.
e _l:l_m_

AGAR COLONIES:
Macroscopic
Size: __.l__.. mm.
Shape: filamentous, irregular, oval, puntiform, guad.
Elevation: beveled, convex, effuse, flat, papillate, pulvin-
g9 ﬁf

ate, raised, rugose, umbonate.
Topography: contoured, rough, gugath, striated, wrinkled.
Habit: compget, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, gulitg, erose, granular,
lobed, rhizoid, undulate.

Intemal structure: gmorphous, dense, ﬁlamentous granu-

lar (fine, coarse), lerlaced, striated.
Optical properties

Appeara*xce by reflected light: dull, fluorescent, glisteg-
ing iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,
transparent.

Medium: blackencd, blued, browned, grayed, greened,
wshanged

yellowed,
Chromogenesis:

(medium) {color) (CHM No.)
Trypticase soy agar 57«4:/: llow aia
Potato slant

agar Amber 3pc

NUTRIENT BROTH: age LY A
Amount of growth: abundant, moderate, scayf.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: ggge, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling _&-‘__—
age Mdﬁ

infundibuliform, napiform,

GELATIN STAB:

Liquefaction: none,
saccate, stratiform wda.

Rate: fast, modergre, sfow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: m‘fd‘ .‘maath,g/ 19tem
Fat agar: a.bundan(. com 2 ¢m
mxlar

Glucose-nitrate agar: ’rdwtb

Glucose. nutrient
on nutrient agar .

DNA
GC_ .. _ __ . .

G+C_. . . _ _ . _moles%

agar - §rowrth bd.ecr than

2996

"III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: aerobic, anaerobic, facultative, micro-
acrophilic. —

CATALASE: positive, negative. g t ro ,-.9 / 5

TEMPERATURE RELATIONSHIPS: age S¥AF. .

Growth at 10°C..+98 20°C. ¥ 28°C. ¥ 37°¢ &
45°C._ ™ _ 55°C..—™

SOLE CARBON SOURCE: age
Glucose: ppgjtive, negative.
Sucrose: positive, negative.
Xylose: pgsitive, negative.
Citrate: positive, pegalise.

NH." AS SOLE NITROGEN SOURCE: pgsitive,
negative.

24da
-

8 da
Zda.

REDUCTIONS:
Nitrate: NO," , NHy __, gas____, negative.
Methylene blue: positive, negative.

Selenite: positive, negative.
Tellurite: positive, gegative.

OXIDATIVE-FERMENTATIVE REACTIONS

Glucose: acid_Q alkaline W "Aﬁda.

, neutral, gas

Sucros zw
actose: M%MQ neutral gaﬂq‘ fd) éﬁ
_alkaline tral gas
Manmtol aczd_ﬁ_, alkaline, neutral, gas[ﬁf ldo) M.
HYDROLYSIS: _
Gelatin: pggjtiLe, negative. _m
Casein: gggiling, negative.

IFat: positive, nei(fative.
Starch: positive, negglite.
Cellulose: positive, gugatie.
Urea: positive, negative. .’
TOLERANCES:
Salt: 2%—positive, negative.
%“M’ negative.

10%—positive, ncE"ativcj
pH: acid__ 0.8 _, alkaline_ _ ___ _.

LITMUS MILX REACTIONS:
Reaction: acid, alkaline, neutral.
Curd: acid, alkaline, absent, gas.

white, Peptionization: positive, negative. .

Reduction: positive, negative.
L]

OTHER REACTIONS:
H.S from CLCC{M_ _: positice,
Ny
NH." from peptone: positite, negative. 5.
positive, geggtive. .
Indol: positice, negatice.
Methy] red:

Acctylmethylcarbinol:

nositive, negative. [T
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(code number) (medium) (source)
[-)
Bacllus subtilis 28 °C. Dr. (. B Bollen
=—"TTTMe of organism) (temperature ) (studied by)
I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, endsMﬂi‘d_,
filaments, cocci, spirals,
branching oo oo,
Size: average — O. 68 X327
range — 0, 55 -0.79 x 1.58 -
Irregular forms: 3.5/ p

GRAM REACTION;
18 brs: /00% positice
24 hrs: 100% pout:ua
48 hrs: 1009 Pos/twe

po.-twt
PASTEURIZATION SURVIVALR 85°C, 10 mi

Sporangia: none, rods, spindles, elliptical, clav
Endospores: swollen, not swollen,.

Position: ¢ggizgl to excentric, terminal, subterminal. ANIGrOSIN- 24§ 21 8R0CE -12
Shape: spherical, ellipsoidal,(cglindrical, oval.
size: average — |.O0b % .12

range —0 8Q « 1.36 x 14} -2-13’

MOTILITY :page /8 AR

Flagella: pemir/chous

OTHER STAINS:
Acid fast:
Capsule:
Glycogen:
Crystalline dextrins:
Fat globules: t\UQ_

Metachromatic granules:

244




»a 29¢F

II. CULTURAL CHARACTERISTICS II1. PHYSIOLOGICAL CHARACTERISTICS
AGCAR STROKE: age 29 0P. RELATION%P;IP TO O:: agrobic, anaerobic, facultative, micro-
aerophilic

Amount of growth: abundgnt, moderate, scant.
Form: aborescent, beaded, echmulate, effuse, filiform, rhiz- CATALASE: positivg, negative. STRONGLY

oid, spreadmg
Consistency: adherent, brittle, butyroys, membranous, moig, TEMPERATURE RELATIONSHIPS:  age o2&/~
slimy, sgft, tough, uzscui waxy. Growth at 10°C._*_, 20°C. =, 28°C.# #, 37° e,
AGAR COLONIES: age 1= 7 da.. sct e (3a°C 4]
Macroscopic SOLE CARBON SOURCE: age
Size: mm. Glucose: positive, negative.
Shape: filamentous, irregular, oval, puntiform, round. Sucrose: positive, negative.
Elevation:_ beveled, convex, effuse, flat, papillate, pulvin- Xylose: positivg, negative.
ate, raised, rugose, umbonate. Citrate: lLica, negative.
Topography: contoured, rough, smooth, striated fwrinkled.} NH.’ AS SOLE NITROGEN SOURCE: e
Habit: compact, spreading. negative.
Microscopic (100x) -
Margin: Ciliate, cleft, crenate, entirc, ‘erogr,) granular, REDUCTIONS:

lobed, rhz...ozd undulate.
Internal structure: amorphous, dense, filamentous, granu-

Nitrate: NO, ', NH/'____, gas___, negative.

SR OB RRER

lar (fine, coarse), interlaced, striated. Methylene blue: pgsifigg, negative.
Optical properties Selenite: gositie, negative. dlgbt
Appearance by reflected light: dull, fluorescent, glisten- Tellurite: positive, pegative. .l/lth .
ing, iridescent, opalescent.
Appearance by transmitted light: gpague, translucent,
transparent. OXIDATIVE-FERMENTATIVE REACTIONS
Medium: blackened, blued, browned, grayed, greened, Glucose: acid alkaline__, neutral, gas.
yellowed, W Sucros! a?x-d- ‘, glkaline_o., neutral, gas.
Chromogenesis: actose: aczd?;.‘ alkaline___, neutral, gas.
(medium) (color) (CHM No.) Xyl lf czd_‘g glkalmeMgas. g‘,’i’,a _bda.
Trypticase soy agar WL Tvor dcc Mannito ne, neutral, gas. a4 Ar.
Potato slant
aaar: Bamboo dac
- IIYDRCLYSIS:
Gelatin: gggsitige, negative. __m
NUTRIENT BROTH: age M_hto Casein: W nggatn_,e. 4 .
: Amount of growth: gbundant, moderate, scant. Fat: positive, geggtive. 3 z Z .
‘ Surface growth: none, flocculent, membranous, pgllicle, ring. Starch: positie, negative. 18 b.f',

Subsurface growth none, granular, turbid. $/ Cellulose: positive, negative.

Sediment: nong, compact, flaky, flocculent, gv‘g ular, viscid. Urea: positive, gggabig.
Odor: resembling .

he

TOLERANCES:

GELATIN STAB: age ldn.-_'{ da. Salt: 2% positivg, negatice. Jda

Liquefaction: none, grateriform. mtundibulitormi napiform, %—positie, negative.

saccate, stratiform. 4 10%—positive, negative.

Rate: [gst, moderate, slow. pH: acid__ &.0 . alkaline_ J_dﬂ
OTHER GROWTH CHARACTERISTICS: LITMUS MILK REACTIONS:

Soybean infusion agar: M : wrmtkel: Jyl/, Reaction: acid, alkaline, neutral. M o

Fat agar: @l ¢ &pr 7, .‘CL“ /1: Curd: acid, alkaline, absent, gas. &da .

t

Glucose-nitrate agar: 7'-0“’& mpd‘fml ﬂ, ,,,,d‘”, Peptionization: pgsitive, negatite.
J £ ‘ 6 tt Reduction: positive, negative.
exlroce-nutriant agard
jars Qalter OTHER REACTIONS:

than on nutrient adar
° H.S from M,Mﬁw_: positive,
— ncinatice. m.

NH - § tone: itive, tive. 3

7‘\’”""“7"- MP?W”‘. rompepor?e w negawf Sl m
DN Acetylinethylcarbinol: gogjtive, negative. m
cCc___ . __ . __ Indol: positive, negatice. —

G+C _ . _. . _moles % Methyl red: positice, negative. R

>
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(code number)

(source)

Micrococcus roseus 28°C. De. LB Bollen
(name of organism ) (temperature ) (studied by)
I. STAINING & MORPHOLOGICAL
CHARACTERISTICS
MORPHOLOGY:

Form: rods, ends
filaments, cocci, spirals,
branching
Size: average — /.05,/
range — 5,87 & [.22//

Irregular forms:

GRAM REACTION:
18 hrs: 100 Yo positive
24 hrs: 100 % ,aos:twc
48 hrs: s00 0/0 Poslt we

PASTEURIZATION SURVIVAL (85°C, 10 minutes): /)¢ t‘U@
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.

size: average —

range —
MOTILITY:=age J8 - 48y
Flagella: o

OTHER STAINS:

Acid fast: | 8
Capsule: am
Glycogen: G =~

Crystalline dextrins:
Fat globules:
Metachromatic granules:




26
II. CULTURAL CHARACTERISTICS
AGAR STROKE: age _ 2Y . .
Amount of growth: ebundant, moderale, scant.
Form:_aborescent, beaded, echinulate, effuse, filiformy, rhiz-
oid, spreading.
Consistency: adherent, brittle, hyutyrous, membranous, goist,
slimy, sgff, tough, viscid, waxy.
AGAR COLONIES: age [-pda
Macroscopic
Size: — & mm.
Shape: filamentous, irregular, oval, puntiform, round.
Elevation: beveled, cx, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.
Topography: contoured, rough, gugath, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)
Margin: Ciliate, cleft, crenate, gulizg, erose, granular,
lobed, rhizoid, undulate.
Internal structure: amorphous, dense, filamentous, grgny-
lgr (Bgg. coarse), interlaced, striated.
Optical properties
‘ Appearance by reflected light: dull, fluorescent, glisten-
’ ing, iridescent, opalescent.
Appearance by transmitted light: opaque, translucent,
‘ transparent.
’ Medium: blackened, blued, browned, grayed, greened,
yellowed, u_nc_hﬂ:sﬁl.
| Chromogenesis:
t (medium) (color) (CHM No.)
Trypticase soy agar 4 Prtc.oé. ¢ ia-
| fa

otato slan Or
Eﬁngn}': Chinese”Racl

opc

NUTRIENT BROTH: age Y Ar_
? Amount of growth: ¢byundant, moderate, scant.
Surface growth: gogg, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, Zky, flocculent, granular, viscid.
Odor: resembling __ __ .

GELATIN STAB: age [9ol@. .
Liquefaction: none, crateriform, infundibuliform, napiform,

saccate, stratitorm.

Rate: fast, moderate, o

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: lﬂd y M / /1atan .
Fat agar: ub“ﬁda J Lompaci : 9 IJ‘Cﬂl’g .
Glucose-nitrate agar: growth scant , ¢hin.

on nubrmant

Potato Slant:

¢ 9row£h. smaoth; 7hsf¢mn’ ;

DNA
GC __ . . ..

G+C._. . _._ .. _moles%

C/ucon-nuimmlagnr: Znowth better than
at.

2958

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: ggrgbic, anaerobic, facultative, micro-

aerophilic.

CATALASE: positigg, negative. 5{,-,,,3 /7
TEMPERATURE RELATIONSHIPS:

age Zﬁb&-f

Growth at 10°C._*8$, 20°C. < 28°C.#4$, 37° 42

45°C_P+_, 55°C.—~=_.

SOLE CARBON SOURCE:
GClucose: positive, negative.

age

Sucrose: positive, negative.
Xylose: positice, negative.
Citrate: positive, negative.
NH,' AS SOLE NITROGEN SOURCE: positive,
negative.
REDUCTIONS:
Nitrate: NO.~ , NH.*
Methylene blue: positive, negative.

Selenite: positive, negative.
Tellurite: positive, negatice. 5]9‘1‘

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid__, alkaline___, neutral, gas.

Sucrosd acid__, alkalineQ | neutral, gas.
iiactose: _a_g_igl_Q, alkaline___, neutral, gas.
Xylose: acid__, alkqline___, ngulzgl, gas.
Mannitol: gcid Q, alkaline, ncutral, gas.

Gelatin: positive, negative.
Casein: positive, geggtice.
Fat: positive, ngggtice-
Starch: pgsitive, negative.
Cellulose: positive, uggaling.
Urea: positive, negativg.

TOLERANCES:
Salt: 2%—positive, negatite.
T%—pgsitive, negative.
10%—positive, negative.

pH: acid__§,0 alkaline___. __ __.

LITMUS MILK REACTIONS:
Reaction: acid, glkgline, neutral.
Curd: acid, alkaline, absept, gas.
Peptionizatfon: positive, negative.
Reduction: positivg, negative. 51 ‘9}1‘
OTHER REACTIONS:

H.S from M . w‘m, _: positice,

n(’gatilte.
NH." from peptone: positice, negative. sl.
Acetylmethylcarbinol: positive, negative.
Indol: positive, ncgatice.

Meth:1 red: positice, negative.

] gas ’W‘

L
.,
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(code number) (medium) ( source )

Bacillas magatericm 2 JL’. D l) B Bollen
e of or (temperature ) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:

Form: rods, ends ROuncl@ dl,
flaments, cocci, spirals,

branching

Size: average — 1,12, % Q. lllu
fa"ge—o.ss-t.sf.« x 1.21-?3

Irregular forms:

GRAM REACTION:
18 hrs: 100% posilive
24 hrs: 100 Y positive
Whs: 97 % positive
asrlive

PASTEURIZATION SURVIVA 5°C, 10 min
Sporangia: none, rods, spindles, elliptical, clavc

Endospores: swollen, not swollen'

Position: central to excentric, terminal, subterminal.
Shape: spherical (e lltesmdal )cylmdrzcal oval.
size: average — [l % 1o (X~ » ’ -"

range — 0'%5 -1l X 1.3 - 206/1

MOTILITY: o age _ 188 IAF.

Flagella: m

OTHER STAINS:
Acid fast:
Capsule:
Glycogen:
Crystalline dextrins:
Fat globules: POSIt1Ue

Metachromatic granules:




2% Il. CULTURAL CHARACTERISTICS
AGAR STROKE: age A4 AP,

Amount of growth: Wt, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, flifery, rhiz-
oid, spreading.

Consistency: adhcrent, brittle, kulugaus, membranous, moist,
slimy, soft, tough, viscid, waxry.
age LL'Ld;ﬂu_

AGAR COLONIES:
Macroscopic
Size: mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, cffuse, fat, papillate, pultin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
‘ Habit: compact, spreading.
! Microscopic (100x)

Margin: Ciliate, cleft, ¢rengte, entire, erose, granular,
lobed, rhizoid, undu’a!e.

Internal structure: amorphous, dense, filamentous, grgny-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, transluycent,
transparent.

I Medium: blackened, blucd, browned, grayed, greened,
‘ yellowed, un“lmni"gd.

Chromogenesis:
' (medium) (color) (CHM No.)
Trypticase soy agar bk, Tan 39‘
Potato slant n@ 9

rowth
agar: Yallow Mapla  J ng

NUTRIENT BROTH: age _ 84 e,
Amount of growth: ubundant, nwdcratg, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.
~ L ]
Sediment: none, compact,/iakt , flocculent, granular, viscid.

Odor: resembling .‘i‘& -
GELATIN STAB: age 28B40

Liquefaction: 1, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: scant gr OHJUM

Fat agar:abundant ; ;pfazdmg M dull,

Glucose-nitrate acar: 2@ fﬂwth B

Glucose nukrent agar. growth nat as

udr
B%a&gogdhan:. ?:ongrow{hm aqa j

thlmmzﬂfar - no Pﬂmenl .
G:C_ _ . __

G+C. . ... . .. .moles%

296A

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP. TO O.: ggzabic, angerobic, facultativefmicro-
aerophilic ‘

CATALASE: pggitive, negative.

TEMPERATURE RELATIONSHIPS: age S2¥A2

Growth at 10°C._*7_, 20°C. =, 28°C.#¢#, 37° 4 ¢#
45°C._¥_, 55°C. =

SOLE CARBON SOURCE: age
Glucose: positice, negative. 5/'
Sucrose: positive, negative.
Xylose: pggitive, negative.
Citrate: positive, ggggtive.
NH." AS SOLE NITROGEN SOURCE: positive,
REDUCTIGNS:
Nitrate: NO,—_%_ NH. , 8as_____, negative.
Methylene blue: positive, pegative.
Selenite: positive, negative. ZZQ!.
Tellurite: positive, pegatice.

OXIDATIVE-FERMENTATIVE REACTIONS

N ngutrgl, gas.

, alkaline_Q, neutral, gas.
actose: M‘Q’ alkaline___, neutral, gas. 3/,

Xylose: acid__, alkaline__, yeytral, eas.

Mannitol: gc_u_i__Q, alkaline, neutral, gas.

47 da

Glucose: acid___, alkaline

Sucrosd acid

HYDROLYSIS:
Gelatin: »ggitine, negative. J//?bé
Casein: positive, negatice.
Fat: positive, ncﬁ"utive.
Starch: pgsitjce, negatite.
Cellulose: positive, geggtize.
Urea: positice, negative.

TOLERANCES:
Salt: 2%Z—positive, negative. Jih
L]

T —positice, uegglive,
107 —positive, ncE"aticc.

pH: aci(lmb'o . ,alkaline_ ________ .
LITMUS MILK REACTIONS:

Reaction: acid, alkeline, peutrgl.

Curd: acid, alkaline, absent, gas. J0 m,
E——

Peptionization: positive, ncsative. Jdda.

Reduction: positive, negatice. tﬁda.

OTHER REACTIONS:
H.S from Lmj acc‘m __: positite,

NIH." from peptone: positiny, negative. gf, m
Acetyhnethylearbinol: positice, gegatize. 2444-

Indol: positice, ncgative.

Methyl red: positive, negative.
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DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

296 D Tryercase Soylear  Sanaes Deseer

(code number) (medium) (source)

&MM 28°C, De. ) B. Boccen

(name of orgamsm, (temperature ) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:

Form: rods, ends NIGroSIN -24
filaments, ¢oggi, spirals, —
branching

Size: average — /, 0 ‘//U

range — 0.79- /. /b/U

Irregular forms:

GRAM REACTION:
18 hrs: 100 %o posiC e
24 hrs: /00 Yo positive
48 hrs: 100 Yp pos:twe

PASTEURIZATION SURVIVAL (85°C, 10 minutes):/) we
Sporangia: none, rods, spindles, elliptical, clavate, drumistick.
Endospores: swollen, not swollen,.

Position: central to excentiic, termingl, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —
range —

MOTILITY: =age 18 =48 hr.

Flagella:

OTHER STAINS:

Acid fast:

Capsule: Q.ram: ‘8
Glycogen: '_____)
Crystalline dextrins:

Fat globules: 24 4

Metachromatic granules:

29
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II. CULTURAL CHARACTERISTICS

AGAR STROKE: age A AR .
Amount of growth: abundant, yyoderate, scant.

Form:_ aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading.

Consistency: adhcrent, brittle, buturous. membranous, List,
slimy, soft, tough, vzscnd waxy.
1-171 d...

AGAR COLONIES: age
Macroscopic
Size: & mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugosej-Luﬁonate.
Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, ¢ntirg, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amg,mlﬁﬂ. dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisiey-
ing, iridescent, opalescent.

Appearance by transmitted light: uggug, translucent,

transparent.
Medium: blackened, blued, browned, grayed, greencd,
unchanged.
Chromogenesis:
{medium ) (color) (CHM No.)
Trypticase soy agar {C.Mallon Yallow Jaa
otato slant

agm-: Burnt Om.f?z {pc.

NUTRIENT BROTH: age LY PR
Amount of growth: abundant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

act, flaky, flocculent, granular, viscid.
ecal -

Sediment: none, com
Odor: resembling

GELATIN STAB: age A8da.

Liquefaction: none, cratenform, infundibuliform, napiform,
saccate,

Rate: fast, moderate, M

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: ahundont.. M’ Idlﬂ 'ﬂ
Fat agar: tbundant : compact ; 5 ens
Glucose-nitrate agar: 7"0“1‘[! SCGIZ‘L % /j M

®lucosa nulrienl agar . growbk betéer
than on nutrient a.fa.r.

DNA
G:«C__
G+C __ . ._moles %

29e6p

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: gerobic, anaerobic, facultative, micro-
aerophilic.
ATALASE: positive, negative. 44 pag ,'917

TEMPERATURE RELATIONSHIPS:  age d@¥AF%
Growth at 10°C._™_, 20°C. f*_, 28°C. % # 37° % #
45°C._%_ 55°C._>=_.

SOLE CARBON SCURCE:
Glucose: positive, negative.

age _ _ .

2da.
24da.
“34a.

Sucrosce: positive, negative.
Xylose:
Citrate: posilinc,

positice, negative. g,
negative.

NH:" AS SOLE NITROGEN SOURCE: positive, ;
negative. 1@ ’
REDUCTIONS:
Nitrate: NO.~ , , negatice. 5&.

4
ga.
140

Methylene blue: positive, yogabivg.

Selenite: positive, negative.

Tellurite: positice, ncgative.vgr, 3‘19h‘£
OXIDATIVE-FERMENTATIVE REACTIONS

Glucose: aczd_Q, alkdline__, neutral, gas. (8§, )
, glkgling ©, neutral, gas.

Sucros
actose: lkal: ne& cutral, gas.
\wlose ucxdu aglzalmem N neutral gas,( ’[ )

0 alkaline, neutral, gas.

/4 da.

HYDROLYSIS:

Gelatin: positive, negative. Zz da.

~ R
Casein: positive, negatice. Z 2 Q.
L

Fat: positive, gegadirg,
Starch: pesitice, negative.
Cellulose: positive, gogative.

Urea: positive, negglite-

TOLERANCES:
Salt: 2%—pgsitive, negatice.
7k—pos:t icg, negative.

10%—pggiting, negatice.
pH: acid__ @& Q. __, alkaline_ .

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.
Curd: acid, alkaline, absent, gas.
Peptionization: positive, negative.

Reduction: pgsitice, negative.
OTHER REACTIONS:

M Mﬁ_ .._: positive,

H.S from

nci"ati'cc. _s_da .
NH." from peptone: pgsitice, negative. 51- wida.
Acetylmethylcarbinol: positive, negative. -

Indol: positive, negative.
\Methyl red: positive, negative.
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OREGON STATE UNIVERSITY =i

DEPARTMENT OF MICROBIOLOGY
(JPL-NASA)

Descriptive Chart

297¢ ﬂgaﬁza{_t%%a.c Sehara Desert

(code number) (source)

Bacillus  subbilss 28°C. _Dr L).B Bollen

{
Tname ol organism) (temperature) (studied by)

. STAINING &> MORPHOLOGICAL -
CHARACTERISTICS

MORPHOLOGY:
Form: gods, ends_mndﬂd__,
filaments, cocci, spirals,
branching

Size: average — O. 81 % 2'79}'
ranée — 0. 63 -0.9/ x 1.51-3.36y

Irregular forms:

GRAM REACTION:
18 hrs: 100 Yo pasitive

24 hrs: 100 %% POSI‘IUG—
48 brs: 100 % positive

PASTEURIZATION SURVIVALJ(85°C, 10 minute:
Sporangia: none, gads, spindles, elliptical, clavate,
Endospores: swollen, not slleg.

Position: cgutzgl fo gxcentric, terminal, subterminal. NiGrasIN . 24 4
Shape: spherical, ellipsoidal, gulindrical, oval.

size: average —

range —

MOTILITY seage /BAL .

Flagella: parlir-/c/vous

OTHER STAINS:
Acid fast:
Capsule:
Glycogen:
Crystalline dextrins:
Fat globules: i
Metachromatic granules:

s




32 II. CULTURAL CHARACTERISTICS

AGAR STROKE: age A4 /. .

Amount of growth: abundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading.

Consistency: adhcrent, brittle, byturous membranous, moig,

slimy, soft, tough, , waxy.
age /"7 da .

AGAR COLONIES:
Macroscopic
Size: .__4.3_ mm.
Shape: filamentous, jzegulgr, oval, puntiform, round.
Elevation: beveled, convex, effuse, flat, papillate, pulvin-

ate, raised, rugose, umbonate.
Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compgct, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, ggny-
lar (figg, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: fluorescent, glisten-
ing, iridescent, opalescent. dul

Appearance by transmitted light: gpgque, translucent,
transparent.

erose, granular,

Medium: blackened, blued, browned, grayed, greened,
ellowed, ychanged.

Chromogenesis:

{ medium) ( color)

Pale Yellow
Ramboo

(CHM No.)
/ea

266

Trypticase soy agar
otato slant
i #-‘:

NUTRIENT BROTH: agc 4hr.
Amount of growth: abundant, moderate, scant.
Surface growth: none, flocculent, membranous, pelli
Subsurface growth: none, granular, turbid. y, 5/,9;"

Sediment: none, compact, flaky, flocculent, granulas, viscid.
Odor: resembling M .

age Ada- 4da

GELATIN STAB: .
Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform. 4
Rate: fgst, moderate, slow. day

ring.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: rou}f./y wrmk /ld ol

Fat agar:abundant. : s mzmiz nz

Glucose-nitrate agar: irﬂulth acan

Qlucase.numet ar:
on niLtriant agnr

r 4

DNAyrosine @r ro p/?mcnt,,
G:C
G+C

moles %

thlﬂ medm » Peptfonization: positive, negative.
9mw£h bedter than

2917¢

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP, TO O:: acrobic, anaerobic, facultativefmicro-
aerophilic )

CATALASE: ppsitipg, negative. m’j

TEMPERATURE RELATIONSHIPS: age .?L
Growth at 10°C._==_ 20°C. ¥, 28°C.##, 37° % 4,
s5°c. ¥ s55°c.—_. (50°C +)

age

SOLE CARBON SOURCE:
Glucose: positite, negative.
Sucrose: positive, negative.
Xylose: Bositice, negative.
Citrate: Eositive negative.
NH;* AS SOLE NITROGEN SOURCE: positive,

negative. ==

REDUCTIONS:

Nitrate: :\1_9.‘ + NH: ', gas___, negative.
Methylene blue: positive, negative.

Selenite: positizg, negative. 5//7
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: ggjd Calkaline
Sucroged) acid._, alkaline @ , neutral, gas.

actose: acidﬂ‘, alkaline___, neutral, gas.
Xyloisz --b_'g M_Q# neutral, gas. 5/,“,':,
Mannitol: g.c__idQ:C. alkaline, neutral, gas.

, neutral, gas. U4 A

daa

HYDROLYSIS:
Gelatin: gggitice, negative.
Casein: pggitive, negative.
Fat: positive, ggggtive.
Starch: positive, negative.
Cellulose: positive, nggatine.

Urea: positice, negative.

<3 E‘F
(o
; IR

TOLERANCES:
Salt: 2%—positive, negatite.
L]
7%—positive, negative.
10%—20sztzgg, negative.

pH: ac:d_‘.o___ alkaline_

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.
L]

Y N

Curd: acid, alkaline, gbsent, gas.

.

:

Reduction: positive, negative.

.

OTHER REACTIONS:

H.S from _Lm.d_ M.__: positive,

ncgatit‘e.
NH/ from peptone: positive, negative.
Acetylmethylcarbinol: pgsitive, negative.
Indol: positive, negative.
Methyl red: positive, negative.

Iy
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OREGON STATE UNIVERSITY 33

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

29783 Trgphicase Soy dgar Sahara Desert,

(code number) (source)

Dacidlus  subtilis 281 r.

——ime 0! OTgamsm ) (temperature ) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends £ounaed
filaments, cocci, spirals,
branching ______ |
Size: average — ©.068 33-9//4
range —0.4Q - 0.82 & 1.2‘-‘/.28/‘,
Irregular forms:

GRAM REACTION:

18 hrs: 100 % positive

24 hrs: 100 % positwe

48 hrs: 100 % posi€ive

spout v

PASTEURIZATION SURVIVAIﬂ °C, 10 minutc

Sporangia: none, rods, spindles, elliptical, clavate,

Endospores: swollen, not swollen,.

Position: centrql to excentric, terminal, subterminal. NIGrO SIN - 24 S nore - 71
Shape: spherical, fellipsoidal) cylindrical, oval.

size: average —

range —

MOTILITY feage /8 AR .

Flagella: ,Dar/tr/chou.

OTHER STAINS:
Acid fast:
Capsule:
Glycogen:
Crystalline dextrins:

Fat globules: 1
Metachromatic gfanules:




24 2918

II. CULTURAL CHARACTERISTICS III. PHYSIOLOGICAL CHARACTERISTICS
ACAR STROKE: age 2L hr RELATIONSHIP TO O.: gerobic, anaerobic, facultativefmicro-
"

3 7
Amount of growth: gbundant, moderate, scant. aerophilic. ) /g

Form: aborescent, beaded, echinulgte, effuse, fiijorm, rhiz- CATALASE: positive, negative. {gakl

oid, spreading.

Consistency: adherent, brittle, pyturous, membranous, mgist, TEMPERATURE RELATIONSHIPS: age JL

slimy, soft, tough, viscid, wazy. Growth at 10°C.___, 20°C. %=, 28°C. % #, 37°+ %
AGAR COLONIES: age _1-7d@& 5°Ct, 55°C. = (309 +)

Macroscopic SOLE CARBON SOURCE: age .
Size: — &3 mm. Glucose: positive, negative. _m
Shape: filamentous, jrregulgz, oval, puntiform, round. Sucrose: positive, negative. e
Elevation: , convex, effuse, flat, papillate, pulvin- Xylose: ugsitice, negative. m

ate, raised, rugose, umbonate. Citrate: pggitipg, negative. ; da
Topography: contoured, zoygh, smooth, striated, wrinkled. NH.* AS SOLE NITROGEN SOURCE: ggsitive.
Habit: ¢ompgct, spreading. negative. _m

Microscopic (100x) -

Margin: Ciliate, cleft, crenate, entire, grose, granular, ONS:
lobed, thizoid, undulate. o REDUCTI

Internal structure: amorphous, dense, filamentous, granu- Nitrate: NO" » NH gas negative.  —
lar (fine, caazse), interlaced, striated. ! Methylene blue: positive, negative. M‘.
Optical properties Selenite: pasititg, negative. 5//9‘){ m
Appearance by reflected light: dull, fluorescent, glisten- Tellurite: positivg, negative. &/ lght woda.
ing, iridescent, opalescent. —
Appearance by transmitted light: Quggug, translucent,
transparent. OXIDATIVE-FERMENTATIVE REACTIONS
Medium: blackened, blued, browned, grayed, greened, Glucose: gc_id Calkaline___, neutral, gas. %
yellowed, . Sucrose) acid__, alkaline Q) , neutral, gas. M
Chromogenesis: actose: M_Q;_C alkaline___, neutral, gas. Zlﬁ[' .
(medium) (color) (CHM No.) Xy]os;- id_og_c alkaline___, Mtral,‘gas. ac.sl. ﬂdﬂ.
':rypticads:nsoy agar Bdmm 246 Mar?niﬁc_id_oc alkaline, neutral, gas. :c‘ : ie_lll‘.
&‘:sft:-ga: L. Mystard Tan Qe - "‘“"C}” da..
- HYDROLYSIS:
Gelatin: pggitive, negative. ﬁx
NUTRIENT BROTH: age -J—L/’-ﬁ-—-—— Casein: positive, negative. .
Amount of growth: gbundgnt, moderate, scant. Fat: positive, pegative. M
Surface growth: none, flocculent, membranous, pellicle, ring. Starch: positive, negative. M
Subsurface growth: pong, granular, turbid. Cellulose: positive, yggatie. . mo
Sediment: ngne, compact, flaky, flocculent, granuler, viscid. Urea: positive, negative. 37 da
Odor: resembling
TOLERANCES:
GELATIN STAB: age doa - ¢da Salt: 2%—positive, negative. 24 Ar
Liquefa;:ions:t ntq?e, grateriform, in ibuli napiform, T%—positive, negative.
saccate, siraiyjorm. 10%—positive, negative.
Rate: fggf, moderate, slow. 4“} pH: acid___ 0 , alkdline_ . M
OTHER GROWTH CHARACTERISTICS: LITMUS MILK REACTIONS:
Soybean infusion agar: @oacl Dcdfh:a”'lﬂ"/dd L outl, Reaction: acid, alkaline, neutral. Ma
Fat agar: abuﬂdﬂﬂt.' Spfzt;dl ny : ‘{“// . Curd: acid, alkaline, ;‘E‘ﬂ‘t’ gas. M.
Glucose-nitrate agaryr‘awth xam‘.,tbm ,M’ﬁi’ Peptgbnization: nogitive, negative. _LM.
Reduction: positive, negative. m
Glucose.-nutlrient agar: aRowth better
than on nutrient agar, OTHER REACTIONS:
H.S from : positive, g :‘
— nesatwe.
P NH," from peptone: positive, negative. ..S_da
DN’AH”’”’“ 490' - nep ”'”‘”{ ‘ Acetylmethylcarbinol: pggitize, negative. 3_44
G:C Indol: positive, negative. —
G+C moles % Methyl red: positive, negative. -

L9
S
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OREGON STATE UNIVERSITY 2

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart
298 4 /1[/‘ yg{/m( ,md. J) oy /gar Sakg,z:a, ZQe.ieré

(code number) (source)
Sacillus _subldis 28°C. . . 5
S—————=Thameé O organism ) (temperature ) (studied by)
I. STAINING & MORPHOLOGICAL
CHARACTERISTICS
MORPHOLOGY:

Form: rods, endsrounded |

filaments, cocci, spirals,
branching .
Size: average — 0,73 X 2.33/0
range — 0. 859~ 0.90 x’1.5/ -
Irregular forms: 4.5 l/u

GRAM REACTION:

18 hrs: 100% positive

24 hrs: 100 %% p95,£,0¢

48 hrs: 100 9/ p“:éwc

positive

PASTEURIZATION SURVIVALJ{85°C, 10 minu

Sporangia: none, ggds, spindles, elliptical, clavat:

Endospores: swollen, ngt swolles,.

Position: gentral to excentric, terminal, subterminal. NIGroSiN -zd A SPORE -12 {‘
Shape: spherical, ellipsoidal, gylindrical, oval.

size: average —

range —

MOTILITY :dwage /8 AP .

Flagella: per/tr/chou

OTHER STAINS:
Acid fast:
Capsule:
Glycogen:
Crystalline dextrins:

Fat globules: m?.ttm. '8 ﬂ

Metachromatic granules:




T
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II. CULTURAL CHARACTERISTICS
AGAR STROKE: age _BYAR.

Amount of growth: gbunda nt, moderate, scant.

Form: aborescent, beaded, gchinylgte, effuse, filiform, rhiz-
oid, spreadmg

Consistency: adherent, brittle, butyroys, membranous, moist,

slimy, soft, tough, ozscnd waxy.
AGAR COLONIES: age _[=708a
Macroscopic
Size: _43_ mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: | convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, [ough, smooth, striated, rinkled.
Habit: ¢ompggt. spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid,

Internal structure: amorphous, dense, filamentous, grany-
lar (fine, cogrse), interlaced, striated.

Optical properties

Appearance by reflected light: dyjl, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: Qpggue, translucent,

transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed,
Chromogenesis:

(medium ) (color) . (CHM No.)
Trypticase soy agar &Z . Zvory de&
EE“’.E‘E‘ZE. Ua 1) Manl, 3

Tl 1o --,’.’._ sna
NUTRIENT BROTH: e 2¥hr

Amount of growth: gbyndant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.

Subsurface growth: none, granular, tuzhid.
Sediment: none, compact, flaky, flocculent, granular, viscid.

Odor: resembling ﬂ‘ﬂ

GELATIN STAB: age 2da. ~4 da
Liquefaction: none, crateriform, § ibulj napiform,
saccalg, stratiform. 4
Rate: fggt, moderate, slow.

OTHER GROWTH CHARACFERISTICS

Z:zlv ro h Al

Soybean infusion agar:

Fat agar: abumian{,

Glucose-mtrate ag? MUZ‘) £C n(. fhl n
’Zf

Clucou .Aulrien
on nutrien

7 .
pHyrosine %«r. no p/’manl .
G:C
G+C

moles %

zrowf.h better than
agar.

298A

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: gerobic, anaerobic, facultatweﬁnwfo-
aerophilic ) /4 "

CATALASE: pggitipe, negative. ....mkly

F

TEMPERATURE RELATIONSHIPS:  age 2
Crowth at 10°C.™_, 20°C. _ ¥, 28°C_£ # 37° %4
ssoc_ P s5°c.—_. (%0 +)
SOLE CARBON SOURCE: age

Glucose: pggsitivg, negative.

Sucrose: positive, negative.

Xylose: positive, negative.

Citrate: positive, negative.

T + . 3131

,\H;le gast itsgfa).LE NITROGEN SOURCE: positive,
REDUCTIONS:

Nitrate: NO." , NH,* , 8as.

Methylene blue: pogitive, negative.

Selenite: positive, negative. 5//9

Tellurite: positice, negative.

, negative.

alkaline.
Sucrose) acid__, glkal_m-e_a_ reutral, gas.
actose; m&c Mt 20 utral, gas.
Xylose: M_&alkalt tral, gas. g‘ 3
Mannitol: _aﬁ_d_:.f ’alkaline, neutral, gas. ac.o

OXIDATIVE-FEIZ?(ENTATIVE REACTIONS

Glucose: acid, , neutral, gas.
—

§s§§§§ SRS BEKIR

HYDROLYSIS:
Gelatin: ggitirg, negative.
Casein: pggitipe, negative.
Fat: positive, negative.
Starch: positivg, negative.
Cellulose: positive, negative. m
Urea: positive, gegative.

TOLERANCES:
Salt: 2%—positive, negative.
7%—positing, negative.
lO%—gositive‘ negative.
pH: acid___ .0, glkaline_ .

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.
Curd: acid, alkaline, ghsent. gas.
Peptfonization: positive, negative.
Reduction: pggsitige, negative.

i

OTHER REACTIONS:
H:S from 4
NH.* from peptone: positive, negative.
Acetylmethylcarbinol: positige, negative.
Indol: positive, negative.

___: positive,

Methyl red: positive, negative.



OREGON STATE UNIVERSITY 37

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

_278C WML

(code number) (source)

" 28°C. Or. LB Bollen

(name of organism) (temperature) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: zgds, ends rounded |

filaments, cocci, spirals,
branching .

Size: average — 0. 70 t I ‘)1
range — 0.62-0.95 & 1./3-d./9v

Irregular forms:
toccord
GRAM REACTION:
18 1rs: 100 % positive
24 hrs: 100 % posibive
48 hrs: /00 O/p positwe

PASTEURIZATION SURVIVAL (85°C, 10 minutes): sgoa € /0
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.

NIGIrosiN- 24,

Endospores: siwwcllen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —

range —

MOTILITY: geage (8 hr .
Flagella: ngrl'(.rl c/'l ous

OTHER STAINS:
Acid fast:
Capsule:
Glycogen: G.Y‘Ctm LE?'
Crystalline dextrins:
Fat globules: (8 2
Metachromatic granules:




Sg

II. CULTURAL CHARACTERISTICS

AGAR STROKE: age _R2YAR. .
Amount of growth: abundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, tliform, rhiz-
oid, spreading.

Consistency: adherent, brittle, hutyroys, membranous, moist,

slimy, saft, tough, viscid, waxy.
age _le&L

AGAR COLONIES:
Macroscopic
Size: __ads mm,
Shape: filamentous, irregular, oval, puntiform, fgund.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, wised. rugose, umbonate.
Topography: contoured, rough, gpgoth, striated, wrinkled.
Habit: compggt, spreading.

Microscopic (100x)

Margin: Ciliate, cleft, crenate, gqtire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, grgnu-
lar (figg, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: gpague, translucent,

transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.
Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar L€ Lvory dea
Potato slant
Bt agar:  Lhocoiate Srewn Jpn

NUTRIENT BROTH: age A SAr

Amount of growth: gbundgnt, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granulgr, turbid.

Sediment: none, compact, flaky, flocculent, grgnular, viscid.
Odor: resembling ___M_(__*

GELATIN STAB: age 120,

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, i

Rate: fast, moderate, glow.

OTHER GROWTH CHARACTERISTICS:

Soybean infusion agar: maderate , smooth , glisteming,
wn LUJ.P, Curd: acid, glkgline, absent, gas.

Fat agar: abundant ; spreading. chull :

Glucose-nitrate agar: 16 9’6 .

@lucosa nudrent arr

- qrowth net as goad
as on nutrént r. OTHER REACTIONS:

DNA
G:C
G+C

moles §
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III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: ggrghic, anaerobic, facultative, micro-
aerophilic.

CATALASE: pgsitive. negative.

TEMPERATURE RELATIONSHIPS: age L2¥ 47

Growth at 10°C. 44, 20°C. #=_, 28°C.% %, 37°.2
45°C._%¥_ 55°C.—~=

SOLE CARBON SOURCE: age
Glucose: pgsitive, negative.
Sucrose: positive, negative.
Xylose: pasitite, negative.
Citrate: positive, negative.
NH,* AS SOLE NITROGEN SOURCE: positice,
négative.
REDUCTIONS:
Nitrate: NO.—___, NH_____, gas____, negative.
Methylene blue: positive, gegativg
Selenite: positive, negative.
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid__, alkaline___, neutral, gas.

s alkalineL neutral, gas.

, alkaline @_ gas.

Xylose: acid__, alkaline. Q,jneuiral, gas.

Mannitol: acid__, alkaline@neutral, gas.

Sucros€) acid

actose: acid.

.

sher MR RENE

L)

HYDROLYSIS:
Gelatin: positjve, negative.
Casein: positive, negative.
Fat: positive, neggtive.
Starch: positive, negative.
Cellulose: positive, ngggtipe.
Urea: positive, negative.

TOLERANCES:
Salt: 2%—E08itive, negative.
7% pasitive. neRative:
10%—gositive, nGAAinG
pH: acid__u alkaline.
LITMUS MILK REACTIONS:
Reaction: acid, glkgline, neutral.

R U

i

Peptionization: positive, nesative.
Reduction: positive, negative.
L]

H.S from
negatiue.

NH.* from peptone: positive, negative. gy,

Acetylmethylcarbinol: positive, geggtive.

Indol: positive, negative.

Methyl red: positive, negative.

: positive,

E g

:



OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

Q98D 7 Y)

(code number) (medium) (source)

Eaadus_;@i_z_:_gmm” 28°C. Dr. L) B Bollen
=——"Tname of organism) (temperature ) (studied by)

I. STAINING &> MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: zods, ends_Roundaed. |
filaments, cocci, spirals,
branching .
Size: average —0.68 ‘3-50/”
range — 0.62-0.7¢ ¢ /.69 -
Irregular forms: J.lz/u

GRAM REACTION:
18 hrs: 100 Y p”'f-’“—
24 hrs: 100 % positive
48 hrs: 100 Y% positive
psitive
PASTEURIZATION SURVIVAL/X85°C, 10 mim
Sporangia: none, _r_o_d_s, spindles, elliptical, clava

Endospores: swollen, not swoleii,. )

Position: ggptrgl to excentzic, terminal, subterminal. NIGFOSin -24 SOOEE -2
Shape: spherical, ellipsoidal,{gulindrical,)ecal
size: average —

range —

MOTILITY :upage [BAP.

Flagella: Perlff'l Gébu’

OTHER STAINS:
Acid fast:
Capsule:
Glycogen:
Crystalline dextrins:
Fat globules: N QL!W:

Metachromatic granules:

R 38 X

>




II. CULTURAL CHARACTERISTICS

AGAR STROKE: age 4Y Ar.
Amount of growth: abundant, wedergte, scant.
Form: aborescent, beaded, gchinulate, effuse, filiform, rhiz-

oid, spreading.

Consistency: adherent, brittle, butyroys, membranous, [ggig,
slimy, soft, tough, viscid, waxy.

| AGAR COLONIES: age /-7 .

Macroscopic
Size: _L_ mm.
Shape: filamentous, irrggulgr, oval, puntiform, round.

Elevation: beveled, convex, effuse, figf, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)
Margin: Ciliate, cleft, crenate, entire, erose, granular,
{labed ) rhizoid, .
Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), jalerlaced. striated.
Optical properties
Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.
Appearance by transmitted light: opaque, translucent,

tranﬂarent.
Medium: blackened, blued, browned, grayed, greened,

yellowed, unchanged.

Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar  BAmboo 26h
'I:otfto slant
Eavagar :  O2p:a Brown Jon

NUTRIENT BROTH: age 2YAr .
Amount of growth: ghuyndant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid. v. $/,gA4¢

Sediment: nong, comsact, ﬁky, flocculent, granular, viscid.
Odor: resembling .

GELATIN STAB: age deda-4da.
Liquefaction: none, crateriform, infundibuliform, napiform,

saccate, ﬁrgtitorm.
Rate: fast, moderate, slow.

OTHER CROWTH CHARACTERISTICS:
Soybean infusion agar:gﬂddgraud.h,' fdlzf:,'dul/n
Fat agar:abundant : .;‘prea.dmg :

Glucose-nitrate agar: 70 grow th.

@lucosa-nulrrent-agar : 7:awih better
bhan an nutrant 37ar.

/‘
pyrosine Fyar - no pigmant,

G:C
G+C moles %

U brown w -’.F Curd: acid, alkaline, absent, gas.

2984
III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIR TO Os: ggobic, anaerobic, facultative{micro-
aerophilic

CATALASE: pogitive, negative.

TEMPERATURE RELATIONSHIPS:  age 24 hr
Growth at 10°C.*_, 20°C. ., 28°C.¥ %, 37° %%

45°C_t , 55°C_=_. (80°C +)

SOLE CARBON SOURCE: age
Glucose: positive, negative.

Sucrose: positive, negative.
Xylose: positive, negative.
Citrate: positige, negative.
NH:" AS SOLE NITROGEN SOURCE: positice,
negative.
REDUCTIONS:
Nitrate: NO.—_, NH'____, gas____, negative.
Methylene blue: positive, negative.

Selenite: positipe, negative. Sslioht
Tellurite: positive, negative. _thﬁ
OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: gc_i.d.oz,Calkaline___, neutral, gas. r
Sucrose) acid__, M.ﬁ., neutral, gas.
actose: gc_{c_i.% alkaline___, neutral, gas. ,

Xylose: gcig_c._, alkaline Q, neutral, gas. % ﬁ-. .
24 !Z/‘.

Mannifol: acid Q, alkaline, neutral, gas.

=

HYDROLYSIS:
Gelatin: pogjtive, negative.
Casein: positive, negative.
Fat: positive, negative.
Starch: positive, negative.
Cellulose: positive, gegative,
Urea: positive, negative.

TOLERANCES:
Salt: 2%—positive, negatice.
T%—positivg, negative.
10%—positive, negative.

pH: acid__ {0 ., alkaline_ .

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.

Peptfonization: pogitive, negative.
Reduction: positive, negative.

OTHER REACTIONS:

H.S from
neggtive.
NH,* from peptone: positive, negative.

—_: positive,

Acetylmethylcarbinol: positive, negative.
Indol: positive, negative.
Methyl red: positive, negative.



